Anisotropies in the arrival directions of cosmic rays reflect their source distribution and propagation properties. In the presented analysis extensive air shower measurements with KASCADE are analyzed with respect to large and small scale anisotropies. The resulting upper limits on large scale anisotropy amplitudes of 10 −3 to 10 −2 restrict the parameter space of several propagation models. No cosmic ray point sources could be found in a sky survey of the northern hemisphere. Typical upper flux limits for point sources are around 10 −10 m −2 s −1 .
Introduction
The KASCADE experiment, 1 located at the Forschungszentrum Karlsruhe, Germany (110 m a.s.l., 49.1 • N, 8.4 • E), is designed to measure extensive air showers in the energy range of about 0.3 to 100 PeV. In this paper data from the 200 × 200 m 2 field array of KASCADE are used. The data set was recorded between May 1998 and October 2000 corresponding to an effective time of about 1300 days.
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Large scale anisotropy
The deflection of cosmic rays in the galactic magnetic fields result in an almost isotropic distribution of their arrival directions. Model calculations (e.g., Refs. 5, 6) of the propagation of cosmic rays in their galactic environment show that diffusion in the magnetic fields of the Galaxy can result in anisotropies on a scale of 10 −4 to 10 −2 , depending on particle energy, strength and structure of the magnetic field, and cosmic ray source distribution.
Because of the very small amplitudes expected, a large data sample and careful data selection is necessary. About 2 × 10 7 extensive air showers measured by KASCADE have been selected and studied in terms of Rayleigh amplitudes and phases of the first harmonic. 2, 4 To minimize contributions from amplitudes in solar time (e.g. variation of atmospheric ground pressure) and from effects of non-uniform data acquisition, several corrections and quality cuts were applied. Only sidereal days with continuous data taking are used.
No significant Rayleigh amplitudes were found in the KASCADE data, upper limits are determined to be in the range of 10 −3 to 10 −2 (see Fig. 1 ). These results cannot restrict pre- dictions by a diffusion-drift model 5 shown in Fig. 1 (thin lines) , but constrain calculations 6 of a leaky-box model with a more realistic distribution of possible nearby sources, thereby resulting in anisotropies well above the upper limits obtained in this analysis.
Point source search -Northern sky survey
Cosmic ray sources are obscured due to the deflection of charged particles in galactic magnetic fields. Only neutral particles, like neutrons or high-energy photons, can point back to their sources. Around 47 Mio. extensive air showers measured by the KASCADE detector field are selected for a survey of the northern hemisphere (declination range 15 • − 80 • ) for astrophysical point sources with continuous emission of cosmic rays with energies above 300 TeV.
A certain region in the sky is analyzed by comparing the measured number of events from the assumed direction with an expected number of background events. For the latter, the so-called time-shuffling method has been used.
No significant excess is found in the survey of the complete visible sky (see Fig. 2 left), in a more detailed inspection of the Galactic plane and for selected point source candidates (Supernovae, pulsars, binaries, TeV gamma-ray sources, see Refs. 3, 4 for details). Assuming equal power laws in the energy spectra of background and source events, typical upper flux limits of about 10 −10 m −2 s −1 are obtained (Fig. 2 right) . This is valid for an analysis of all showers as well as for a data set enhanced in candidates of gamma-ray induced showers (selection of muon-poor extensive air showers).
